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i. SMART

A. This quarterly report is the first under Contract Nonr-1205(00)
and eovers the period from July 1, 1953 to 3eptember 30, 1953. The object
of the contract is I. Conduot research in the synthesls of polynitro com-
pounds to Incude, but not necessarily be limited to, a review of the
Sohemltry and the processes of preparation of the more useful products of
research from the nitropolymer program and investigate the applications of
processes not now •aployed in the preparations. 2. Conduct investigation
of the process and prepare a pilot lot of 2,2-dinitropropyl aerylate
polymer, not to exceed 1,000 lbs.

B. The more important results and conclusions of the work are pre-
fluted below.

It. There has been prepared in the pilot plant 1,178 lbs. of
2,2-diitrojorpancl.

2. Palymers preop d In the laboratory from each pilot plant

batch of 2,2-dinitropropanol have been acceptable as based on solubility
and relative viscosity.

it. !TECAL EMM~

A. IITWULCTIOR

The principal effort during the quarter has been concentrated
cn the productiou of not more than 1,000 lbs. of 2,2-dinitropropyl acrylate
polymer. During this report period, ve have prepared 1,178 lbe. of 2,2-
dinitropropanol from purified nitroethane by means of the Shechter-Kaplan
reaction, and are now ready to proceed with the preparation of the monomer
and its mibeeqizeat polyuorisation.

B. UITHANB PUtI7CAPUL

C•imrcial nitroethane was pnrified by rectification in a 40-plate,
pilot plant column. To remove the head cut, a 25 to I reflux ratio was used;
for the center cut, a 10 to 1 ratio; and for the tails, a 25 to 1 ratio was
again used. Nasa spectrograph analysis of cuts used are sham in Tablo 1
and indicates the low concentration of nitromethane obtained as desired.

CONMEMirrAL
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AMMISr OP IrCKH C•UTS M IN

_2.&-DNITPBPAKLM PRCVlICTIOI

311 4 200 0-04 98.86 1.09
311 5 300 0.00 98.73 1.27
31 6 65 0.00 98.30 1.69
3U1 157 0.00 98.19 1.8"
311. 7 165 0.00 97.63 2.37
313 4 100 0.08 " e .e 0.40
313 5 100 0.01 99.93 0.65
313 1.00 0.00 "9.42 0.53
333 7 86 0.00 98.91 1.07

Weighted Mma 0.01 98.60 1.28

as PWARATION 0F D1V7 qNM0A30

The dinitrapt -paw" was prepared in the pilot plant in
1.0 lb. Wle -OS, using the ;urified nitroethane in the S3echter-aplm re-
action. The loss of silver nitrate is much higher than anticipated idth no
eztanation offered as to point of loss or reasom for the loss. In an effor%
to accomnt for som loss, the raf lnat., after extraction of the product,
was ud basic and vorked up to recover any silver nitrate which bad passed
through the reaction. The re owery was =mall, lose than 1% per run.

There was considerable difficulty in Isolating solid produet
Afr the coomntrated extract. If a wsuu of 20 o. of nermry or better
wus not obtained in the final concentration, very little solid wm'd separate

an eeeliag the eeneentrate. If the ecocentrate was stripped excoeodngly well,
the material *et up to such a high solid conten. that centrifuLg was very
diffemlt. And, if the relative hwmidity of the air was over 0, there
wes isnuidemable loss of solid product frc the centrifuge by hydroseopicity.

The yield of solid product was 49.2% which is quite low cm..
pared to the reported man yield of 74.1 in Table 2. The yields in Table 2
Wer determined by co•eutrating samples of the extract in the laboratory
ald weighing the solid residue obtained.

It is interesting that crops 3, 4, 5, and 6 seeo to be as
high in quality for polyri:ation purposes as the first and second erope
as is shoWm by Table 3.

CONFIIITTIAL
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SNSURX _0 Pp.0?• PLN 2.2-_IUrnZ0PR0Ph.NL 301..

2*Y.T7 of held by

1• _L. .4. ..L_ _L ...
bl 87U 9 67.Iri k2=3

4 NO 72.7
5 94.3 76.0 ~380 lb.
6 98.7 *.s. /
7 90.2 73.4 J
0 100.0 n.. 1 --i

9 96.8 u.s. n .56
10 93.3 8. i 133 3

S88.0 72.0 " 84 46 237 6.5
935.7 16.7 6 1

S93.8 66. J
14 92.1 1.5
15 95.4 S4.5 v135.5
16 "880.7 J

92.9% 74.4S
Total solds .1,178 lb.

49.2 %

2,2-.D)III3POPS M ACR!LATZ W.,• O AND F0L
• S PME PLANT o._;2-D •gTROR _PAL _

Nomami' Crude povm Vshed, Drti
h~tgb lield ftrw7 F eLld am 7

6+(-68) 3.72 "
3s,4,,,,7 6-74 e1% 4.o07 67% 6.31
3#44,56,1 6-71 85 2.74 70 3.62
8,9,310 6-70 64 3.74 55 2.78
8,9,10 6-72 69 3.32 "0 4.16'
11,12,13 6-75 75 3.16 62 4.86
24 ar-op 6-791 95 2.74 74
2,d crop 6-76 93 2.74 82
3rd crop 6-77 92 2.60 84
4th crop 6-80 91 2.2e 66

*MAA~yvstu Xq trace of C1
CFaie'd. for Ni 13.72S

?ý,ndz 13.98

CtETI DEM'AL
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2. tassjune

• Salt S•lu~pt~ Prsoaratla The reaction vessel used in
th Preparation is equipped with an efficient stirrer and cooling coil.
To 276 lb. of condensate water and 76.1 lb. of fractionated nitroethaez 4,
added 88.0 lb. of 50% sodium hydroxide solution. When th- .roezhsne Is
all In saolution as the sodium salt and the t-emperature is down to 206C.,
83.5 lb. of 36% fornmlehyde solution is added at such a rate as to keep
the tageratwer below 2(rIC. After the formaldehyde solutlon is all in and
the reaction stirred for 1/2 hr., IV? lb. of 40% modi-a nitrite solution
is added and the solution is ready for the reaction.

-flnr Nitrat&e, Solutlon Preratigone A reaction vessel
is used wanth can be heated and cooled, and contains an agitator. To the
recovered filter cake from the previous run in the reaction vessel is
added 280 lb. of 60% nitric acid in portions. When the reaction has sub-
sided it is agitated, then slowly heated to about WrC. Aft•r an hour or
two at this teaperature a ohe:k is made to see if the solution is still
acidic end the solids all in .nlution. When the reaction La complete, the
solution is cooled, ph adjustsd to about 5, and the total weight of solution
made up to 800 lbs. with condensate water. A sample is titrated with stand-
ard aniun thiocyanate sclution and the silver nitrate concentration
=rought to 340.0 lb. by adding the required amount of silver nitrate crys-
tals. The pi is finally adjisted to 5.9 t 0.2 and the solution is ready
for the reaction.

aot-p: To the silver nitrate solution i's added the salt
solution in the shortest possible tine, about 15 aid., and the resulting
slurry stirred for 1/2 h-. During the reaction, the temperature momantarily
rises to about 300C. but is rapidly brought back to coo2ing water tempera-
ture. The slurry is filtered in a 50-gal. filter crock and the precipitate
it washed well with water.

rtraction' The filtrate and washings from the above re-
action are pumped to a decanter containing the second extract from the
previous run. After agitating and separating, this extract is concentrated
at 300 a. mercury pressure to remove solvent. The raffinate is extracted
a necond time with 560 lb. of ethyl acetate and the extract held for the
succeeding batch. The raffinate is made basic with caustic and held for
possible recovery of additional silver.

lagitjnI The stripped concentrate from the extraction
is t'reated with carbon and combined with two similar batches. These com-
bineid batches are then stripped of all volatile material at 20 MM. of
mercury pressure or less at 70 to 80M. ?'di final concentrate is cooled
and centrifuged to obtain a first crop of about 150 to 200 lb. (33 to 45%).
Second and third crops of good, solid dinitroDropanol are obtained by
vorkcng up the centrifugate to obtain a total soiid yield of about 220 lb.
(49%,1.

CONPIMDlJAL
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